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MEMORANDUM

TO: A, E.‘Mc01ymonds,‘Regiona1 Conservator

FROM: K. M. Sandals, Chief, Regional Water Conservation Division
and C, J. Francis, C nief, Regional Engineering Division.

We are submitting to you for review and transmittal to the
Supervisors of the Treasure County Soil Conservation District this
Teport entitled "Survey Report on the Hysham Bench Project, Treasure
. County, Montena," Investigations leading to the preparation of this
material were undertaken at the request of the Supervisors of the
District.’

A preliminary examination was made of this project and a
report of that examination prepared by W. F, Long, Soil Conservation-
ist (Engineer), a member of the Regional Water Conservation Division,
‘under the supervision and with the assistance of Mr, John S, James,

‘ Irrigation Engineer Division of Irrigation (Research).

Field surveys and studies were made and the plan of distribu~
tion and disposal works prepared by personnel of the Regional
Engineering Division, Mr, Roy L, Fox was in direct charge of the
work, under the supervision of Mr, Merritt E. Hoffman and under the
general direction and supervision of Mr, Dwight S, McVicker, Regional
Construction Engineer, Mr, John S,  James, Irrigation Engineer
(Research), assisted and consulted in the work and in the preparation
of this report,

: Local Service personnel cooperated and assisted: The Work
Unit also provided office facilities for field work.

The Montana State Water Conservation Board cooperated in the
work particularly through supplying englneering data and providing
consultation with its engineers.

One could hardly over-emphasize the Importance of the job whict
is the subject of this report. Its broad public value is evident as
a part of the conservation program of the Treasure County Soil Con-
servation Distriet which is, in turn, part of State and Federal
programs for .conserving and using rightly our water~land resources.,
This job is of definite interest to the Public as represented by the
Netion and the State, It is vital to the success of the "Project"
which has been organized by the local landowners: Success or failure
of individual farmers may be determined by whether this job is carried
out rightly and promptly or haphazardly over a long period, The
Project will succeed and be able to maintain its service only if, or
when, the water is available to the lands for production.



The individual farmer will be called upon to bear his part of
the cost of maintaining and operating the project works and he can
meet this demand only from his financial reserves until such time as
he can realize production from the water .on his land. The period -
which must elapse until he can get returns from the water must be as
short as possible, for if it is too long, .it will exhaust the
resourcas of all but these who have considerable outside 1ncome or
unusually 1arge financial reserves.
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FOREWORD

A basic prlnc1pLe ‘of the soil conservation program is to recog- '
nize tho capabilities of each acre of land and to use that acre in
accordance with these capabilities, Land, as a productive resource,
is a complex of soil, water and other factors. Irrigation supplies
any deficiency of water and, with water disposal, makes possible
virtual control of one of the two essential factors in productive
land, Thus, irrigation malkes it possible to develop the full capa=-
blllties of the soil,- ‘

In 2 semi-arid climate, whorc the capabilities of good soil can
be realized but fractionally with natural moisture, the public value
of making that basic resource fully available is, literally, immca-
surable, A rclatively small part of the total value of irrigation
dovelopment is rcalizod by the landowncr: This part can be measured
- although somewhat uncertainly, Ono rough measurc is in inercased

market value of lend; for examplo, this ineroase may be from $20 or
$30 to $100 or $150 per acre, :

thatever this margin may be, by this or any other measure, it
is carned by the landowner only by investment of time, money and
herd work, In this investment "time is of the essonce." "Fixed
costa" such as intereost and project opcration costs pile up while the
land is being brought into adequate production to meet them, Success
or failure of en irrigation enterprise may bo determined by the
length of the "period of develonmcnt" as much as by tho "cost of
water"

An dirrigation project to serve e number of landowners and farm
units, such as the one discussed in the following report, is neces-
sarily a group entorprise. The water users arc inter-dependent to a
great extent, whether or not there be any "joint liability" for
repayment of construction costs. To & considerable degree, the
success of one depends on the succoss of 2ll, » -

- In the establishment of an irrigatlon project as a "going con-
cern”, as an asset to the public and to the individual farm operators,

four steps in development must be accomplished:

Project works must be constructed to make the water supply available'(j>
to the project area: A distribution system musF be provided to make
water available from the project system to each tract or farm unit:

Each farm unit must be developed and brought into production, - With

the accomplishment of these three steps in physical development, a
truly mutual organization must be offected for orderly, efficient
maintenance and operation of the project. : %ﬂ”

. Each of these steps is accomplished through a combinntion of two
factors, technical planning and experience-of trianl and error. The
latter is costly in both time and moncy. To the oxtont that the.



B..

factor of planning can be effectively applicd in each step, the other
factor will be reduced and ultimate cconomy in time and money '
realized, However, not all contingencies can be foreseen and each
step in irrigation development can be perfected only through time and
experience,. There are many things, such as tho stebilization of earth
- banks and structures, which only time can dovelop, The fact that
there is 2 limit beyond which the time factor can not be reduced,
emphasizes the necoessity of cutting this factor as nearly as possible
to that limit, = '

Inasmich as the Montana Staté Water Conservation Board has por-
formed the initial stép in the development of the Hysham Bonch
Project, somo statement should be mnde of the basic principles and
policies of that Board, es understood by the writers of this report,

The Board was crected to effectuate a state-wide program to
conserve the public wator rosources of the state and make them availa~
ble for beneficial use, This program is distinctly not one of ,
"reclamotion" or of land devolopment; albeit recognizing thet recla-
mation through irrigotion and involving land development is a most
important use of water, ' :

. The philosophy back of this program is that the water resources

of the stete are inalienably public property: And, while the indivi-
ducl mey acquire rights to use water, in moking such use for irriga-
tion he is performing a2 public function, Between the definite public
ownership of the water in tho streams and the private use of that
water on the land the lines of ownership, control and responsibility
. may be more or-less blurrod., 4 step in clarifying these lines is to
assume that it is a public responsibility and may be a proper function
- of a public agency to mnke the water resourcaes reasonably available
for private usec, . Adoption of this nssumption is implied, at least,
in the Montana Water Conservation Program. Such a viewpoint affirms
the public ownership of a vital resource, and recognizes a measure of
responsibility inherent in that owmership, while leaving to private
initiative and enterprise the nctunl use of the resource,

For the Hysham Bench Project the State Water Conservation Board
has planned and constructed works to moke a water supply avzilable to
the project; and, that agenoy will perfect these works as found neces-
sary through time and experience, : Plonning of conservation-irrigation
farm development is provided for in the regular program of the
Trocsure County Soil Conservation District in cooperation with the -
Soil Conservation Service, The District. has rocognized the necessity
of group action to accomplish the intermediate step of establishing a
system for the distribution end disposal of water and has enlisted
the cooperation of the Soil Conservation Service in providing a
general plan for such a system., To meet the obligation of the Service
to provide such technical assistance to the District, this plan has
been prepored, _ : '



INTRODUCTION

-Locaﬁioh hnd Size

The Hysham Bonch‘Projecfvis oh the south side'oferllowstone
Rivor vallej-in southeastern Montana, It includes about 8,500 acres
of land 1ying east,rweét and south of the‘town of Hyshem, in Treasurs
County, Moﬁtana. A gravity canal of the Yellowstone Irrigation Dis-
trict serves land along the Yellowatono,-nbrth of Hysham, and the
"Project" inqlﬁdosblands'lying above, and south of,'the "Yollowstone"
Camal, | :

B Irrigaﬁion water vwill be supplied to these lands by;two canqlé
constructod by the Montann State Water Consefvation Board for the
"Hysham Bench Woter Users Association," Water for these canals will
be suppliea by purnping froh Yollowstone River, Thézmain pump station
is near.the railroad station of Myers in Section 21, T6N, R35E, and e

relift station is located about one mile edast of the primary one.

Project lands include all, or parfs of sections 12, 13, 23 and 24,

'TéN, R35E, and sections 7 to 21, TGN, R3E, and soctions 7, 8, 18 and

19 in TéN, R37E (Mop 1),"
Backeround
In 1947, or early in 1948, the Montana State Water Conécrvqtion j

Board begen the construction of works to make irrigatioh water availa-

~ble to about 7,500 seres in the viéinity of Hysham, This project is

being. constructed by the State Board under contract with the . Hysham
Bench Water Usors Assqcintion. This corporation; formed by the land-

owners and prospective water users, will operate and maintcin the

_ project,
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The irrigation works, as constructed by the State Water Conser-
vation'Bbard; consist of é'power transmissioﬁ 1ine, pumping plahts to

raise water from Yellowstone River, together with main canals to

_deliver-ﬁaﬁer to’fhe'area. This initial project does not include any

lateral ditches or‘strucfures to deliver water to the farms, except
for those turnout structures from the ﬁain canais which will deliver
water directly to adjacent lands, The State project includes no
survey or plan for water distribution and disposal,

In April, 1948, representativés of fhéJHysham Bench Yater Uéérs
Association requested the Treasure County Soil Conservation District
to assist the landowners in preparing a plan'fér a distribution sys-
tem for their project'és a necessafy‘pért'df the'conser#ation plan
and program of the District., To comply with that request the

Governing Body of the Soil Conservation District requested technical

: assistéﬁbe from-the Soil Consefvation Service, Under established

Federal Policy, technical assistance is available to Soil Conservation

works and measures.  Therefore, a Report of Preliminary Examination

‘was prepared in June, 1948, and in August the Regional Office (Soil

Conservation Service) approved the study and directed that a Swrvey

Report be prepared which would set forth a plan for ditches and struc-

tures to distribute irrigation watef to the project and dispose of

excess surféée waters,.

During the late summer, fall and winter, field surveys were made
énd:maps and other records were prepared; In the spring and surmer
of 1949 plans were devélopea and -this report assembled;

The State Water Conservation Board anticipates .that its main

Districts from the Soil Conservation Service in plahning'conservation :

L
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project will Eé completed this year and that water will be available

to the lands in 1950,

PURPOSE_AND SCOPE OF REPORT
This report‘is directed to the spécific‘pufpose of assisting the

Treasure Coupty Soil Conservation.District and'therHysham Bench Water
‘Users Association in working out measﬁres whiéh will facilitate thé
dévélopment‘of conservation farming in this area under irrigation,
Within its-limitafions it sets‘for£h a plan designed to shorten the
time of developmenﬁ which'must élapse 5efore pfofitablé production
under irrigation ¢an. bo realized. The plan is further guided by thé
requiremenf of reducing the éost of project development_tb the lowest
figure, cohsistent with satisfactory operatién and conservétion of
. the land and water resouﬁces.' | .
| Thebparticular purpose of the report is to present a plan for
distribution of irrigation wéter»from the éénals»of the project, and
for dis§0331 of.excesg surface watcr., The plan is intended to cover,:
'geﬁérally, all esgsential reqdiremcnts whigh such é system should meet;
'It does not include detailed design.of ditches.or strugfufes, as these
- must'be based on cdhstruction surveys, However, the plan shows thé
'1o§ation of all ditches. It also indicates'fairly closely the numberé
~ size and kinds of structures that will Eé required. Tbus,‘it_provide;
a bésis for én approximate'qstimate,of cost, as presented herein, and
further éives information in sufficient aetail to provide a basis for |
the prepération of construqtion plans and specifications:fOr contract—~
ing the ﬁork'of constructién;

It is anticipated that details of location will be changed by
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final surfeys té meot special loecal conditions, Some features of the
pién ére presented with alternatife treatments éuggested, the choice
. between such alternatives being left for later.determination. -This
'reporf aims to set fdrth,ceftain cghditions that must be met if ade-
quate irrigation service is toibe provided to thése landsg >It shows
a plan of‘ditches and'étructures designed to mect these COndifionsf
Any modification of this plah; developed with construction, whiéh
-meotS-the require& oonditions,'will be equally satisfactory, but if
primary conditions are not. met adequatoly, the result wili be ioss to
the landowners, delay in pfoject.devolopﬁent, and, worst of all, loss
6f,irropldcnbio lapd fesourcqé.' v , _

The_problém,of planning the preparation of this project for-irri
~gation is complicated by the fact that occasional flash floods from |
hillside water courses drdsSZtﬁo arez, The'system for disposal of
‘exééss surface watef;is_planned to handle'wasFe irrigation water and
‘storm runoff from the Project lands, Tt leaves largely unsolved the
problem of disposing of flood waters from outside tﬁe project., How-
6ver, the plan recognizes this problem,»and'makes such:adjustment to
the conditions as.seqﬁs economically pracficable as part of the
irrigation system..‘

This report. does nbt, and is not intended to, present engineer-
ihg plahs for construction, The preparatioh of such plans and
engineering supervision of construdtion are cOhsidérqd to be parfs of -
the construction.‘ | '

This report has béen preparedvfor‘the'primgry and immediste pur-
pose_of‘setting forth a pldn for diteéhes and'structures to distribute

and dispose of water, It must be assumed that comservation irrigatior
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irrigation plans, however, will boe applied to the lands: The pay-off
of an irrigatién enterprise is on the farms, ' Therefore, this report

is based, fundamentally, on the proper development'of the lands, 1In

“and for its preparation basic data have been assembled which are

essential to the working out of éonserration farm plans under irri-
gation; Am&ng such data‘are large scéle'topogréphic mapé-which are.
available‘in the Soil Conservation Disfridt-offico at Hysham, and a
complete consérvation sﬁrvéy with spoéial interpretation of soils
and land conditions to irrigafion whichvwill be presented as a sup-
plemont to the prosent report, ,

| While this-report is diroectod primarily to local people who are
femiliar with the arcaila brief genecral deseription is includéd for

tho informtion ahd orientation. of others who may be intereosted.

| GENERAL DESCRIPTION OF THE AREA

Climote
' The cllmate is charactcristlc of the northwostern plalns, al— _
though modified to some extent by tno Rocky Mountains some 150 miles

towerd the weSt._ Rather cold wintors, hot summers and'gonerqlly

. deflcient but hlghly variable, rﬂinfﬁll are salient features.

WGather records are availeble for a station at Hysham for only
the past tnreo yehrs - 1946 1947 and 1948 However, these records

correlate fairly closely with longer records for Miles City and

Forsyth to the east and for Billings, Bﬁllantine and Custor to the

west. ‘From these rocords a fair picture of weather conditlons at
Hysham may be drawm, A

Precipitation for "water years", ending September 30, show an



6.
estimated "nermalﬂ of 12,0 inches; related to a-base 30-year pefiod-
1910 to 19?9 Variation from this norml, ranging to nearly 50 per
cent elther way, may be anticipated for hny particular-year, The
record of anmual precipitation for the threé¢ ydars at Hysham with
. perecentagos of normal is‘ae follows: 1946, 16.12" - 134%; 1947,
11.23" - 94%, and 1948, 12.79" - 107%. About 75 per cent of tho
anmal precipitation,gcneraliy occurs during the-warm six-month
season, Aprillthrough‘Soptember, Mny or June generally having the

greatest monthly rainfzll,

Temporatures are geﬁorally lower in the wintef and higher in
the summor than in ﬁestorn Mbhtana,.-E&¢remes of lower than —AQOI
and higher than lO5°ihave boon recorded in the generai vicinity,

The Frost-Free Period probably averages about 140 doys, At
Ballantine, some 50 miles up the volley, a 29-year'record shows an
averago of 137 days,vfrom Moy 10 to Scptember 24, The ehertest
period recorded was 89 days in 1930, and the longest, 180 doys, in
1940, In only four of the 29 years was-the’frost-free pefiod less
" than 120 days. | ‘

With . irrlgation the climnte is adapted to a fglrly wide range
of crop d1v0r51ficet10n.

Soils

Practically all soils found in the projecf are-adaptablo‘to.
high devolopment under‘irrigation. Intensity of troatment will fary,
and capabllities of somo of the lands are morc or less llmited Such
, differences in C"pﬂbllltlcs and in troatmont of different lands are
rocognized but they. do not materially affoct thé layout of the project

irrigation system which is the primary subject of this report.
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The main part of the report is‘presented, therefore, vithout an
analysis of land conditions° 7
Informed recognition of the different éapﬁbilitiés and of. dif-
forent practiceé on or ffbatméht of éiffcreht i&nﬂé,'however, is
vital to the deelopmcnt of farms and farm irrigation systems, Theruu
fore, a detalled classiflcation has been made of all project 1lo nds.
.Thls will be’ presented togethor with full interprotatlon and discus-
sion in a supploment to thlslreport which is being prepared It
-eould not bc complotod earller and will be prosonted separately to
'av01d longer deloy in prceentatlon of this report.
Topography
| From the hills, whiéh bound the projeét on the soutﬁ, the land
slopes down gehérdlly toward the nofth to a_rather'abrupt terrace
 bfeak.be1ow which more gontle slopes extend down to the river flood -
~plain, East of Hysham, the Yéllowstbno diteh approaches the terrace
-break and projeet lands arefpracticdlly all on the terrace and foot-
_ siopes. West of Hysham the terrace break of'20 to 30 fect or more
in elevation divides the project londs, »Thiﬂ-ﬁfeak extends irrégu--
larly southwestward ffom Hysham.to "Buckingham Coulee", 2 iﬁrge
flood-water course which dissects the western end of the progect.
West of Buckingham Coulee thero is 1little or no torrace conformation,
colluv1a1.s%opes extending from' tho foot of the hills to the river,
" The fﬁcé of the terrace is cut by ﬁumerous‘dfaw;yor coulees which

finger out into the terrace lands above;

special Fectures of the area 1nvolvo flood dralnage from the
_high lands south of the project. Three definite water courses cross

the project, "Sarpy Creek" near the east end is a considerable
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-8tream aithough it probably does not flow/during dry pefiods. It has
o.wellfestablishéd, fairly steble channel across the project.
~ "Box Elder Creek" crosoes the project froﬁvsouth to north, cross-
ing the highway and railroad just west of Hysham, This is a-"ary
stroam", subgect to occa51ona1 flash floods of . short durntlon but of
considerable intensity. It drains an area of about 30 square nlles,
outside the project, |
"Buckinghan Coule'o"',' from a drainage area of a little over five
square miles, crooses near the wost end of tho project. It, like
Box Elder Creck, is o flash-flood wa ter course, but, in contrast to
tho‘fdrmer, is deeply entrenched and is subject t6 rmech more frequent
and moro intense'flash floods,

Cultural Fcatures of the Area

Hvsham, the County Seat of Treasure County, is a progressive
town of about SOO population. It provides unusuﬂlly good culturall
and commer01a1 services for & town of its 51ze. It is on the main
line of the Northern Pac1f1c Railroad and U. S HthWuy No. 10, |

Tolephone and electric power‘serv1ces.aro avolloble to the entire
- projeot area, Adequate county roads provide roady cccess to the high~
way and to Hysham, o
 Agriculture

| Practically the entiro projeet arca has boen limited to dry.
‘farming._ Wheat has beon the princibal crop, ﬁith}yields ranging from
excelient to poor depending on the aﬁountbaha timeliness of rainfa11.~,
Essontially, 21l of the lands have proveh to be highiy productive
when adequate moisture ig available, | |

North of the project are iands irrigated from the Yellowstone
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Ditch and by individual pumping plants, On these lands a very suc-
cessful diversified agriculture has been developed,. Principal crops

include alfalfa, sugar beets; beans, corn and seed crops,. Flood-

‘plain lands along the Yellowstone include waste- areas in sloughs and

breaks but provide some pasture.

BASIC DATA AND MATERIAL AVATTABLE

. During the fall and winter of 1948 a topographic survey was made =

. of the project area, Field maps were prepared on a scale of one inch |

dqual to 300 feet and these maps were finished cndiduplicatéd. Copies

of these are availablo at the Soil Conservation Service office in -

Hyshem, A photo-reductién vas mede of the field'mnps to a scale of

‘one inch equel to 1000 feet and the mﬂps wore prepored which aceonpany

‘this report.

A conservation survey was made of the lands of the area, with ex-

plorafory borings of the soil, subsoil and substrata, Informtion

' obtained-by'this'éurvey has been considered, as far as it affepts the -

project plan: Its interpretation to the dbvelopment and treatment of
farn lands under irrigation will be presented later,

During progfess of planning the lateral and distribution system

‘ "spot" field inspections were made of specizl details.. All informa~

- tion obtained by the State Water Conservatioh Board in eonnection with

the main project construction was made available, Close cooperation

withlongiﬂeers of the Staté»Bdard was mﬁintained throughout the work..

THE DISTRIBUT ION~SYSTEM PLAN

Critorin Used and Ass@mptiogglMadq

The plan has been prepored according to the following criteria:
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1, That water be delivered to the high point, or high points,
of every present ownership and to every 160 acres, except that an
isolefed small_erea in any fract might be left dependent on service
 from an adjoining tract, through cooperation between farm operators,
2. That the lateral sysfem be designed to deiiver water at the
‘rpeint or points;on each land-tract which would fit in with the best
layout of the future farm-irrigation system, |

3; That the system be_pianned for loweStleenStruetion costs, -
consistent with safe and setisfactory service, in particular regard
for non-erogive ditch grades-and adequate structures. That property
lines and other artlflclal boundaries be considered only so. fer as
consistent with ecenomy of construétion and operetion,'while giving
- due consideration to avoidable cutting or damaging ef'farmbiands.

4. That, generally, the lateral system shouid deliver vater
‘through individual measurement to ‘each tract,_but that_some laterals
_ might be designed for dual service, in rotation, te two smali'tracts.
And; that where a main lateral crosses one tract to supply another,
it ﬁiéht be used in rotatien and also that it might-be used as a
farm-supply lateral for the tract ‘crossed, by addltlon of aprproved
turnout structures on the part of the landowner - served

5. That the capacity-of laterals and structures should be suffi-
‘cient to supply one cubic foot per second for eaeﬁ 40 acres served,
with a minimum of one cubic foot per seQOpd‘to any one-fract: Cape-
cities'ef laterals are determined to srovide'eitﬁer'one cubic-foof
per second for each 40 acres served by the lateral or the total of
minimum service to each of ell tracts served whichever is larger,

'w1th a minimum capaclty of three cubic feet per second for any project
lateral,
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The distribution and disposal plans have been méde under the
géneral agsumption that they will be carried out under specific de-
tailed designs whiéh will meot conditions essential to satisfactory
project operation.' Priﬁaryvconditions are: (1) That water shall be
‘ conveyéd from the-main‘canals-in ditehes controlled by drop struc-
tures so thet they will not cut or erode; (2)'That water shallvte
roadily-évailablerto ocagh farm éperator at the high point, or points,
of hié land; énd, (3) Th&t facilities shall.be providéd for the con—-
trol and measurcment of fléw so'that‘water may be distributed_eﬁui-‘

_ tably to usors, |
. To moet these conditions it is_dssumed thét velocities in lateral
ditches Qill be cohtro&led at two tp three feet per sccond depending
on the capacities of the ditchGSvand on the relative stability'of the
goils, . It is further assﬁmod tﬁat-drop stfucturés will be so
designed and.so located as to take up oxcess fall ﬁost economiéally.
(The estimate in this report -is based on concrcte drops ofustandard
designs but satlsfactory though less permanent drops may be construc-
ted at lowor ‘cost with corrugated pipe or other materlals.) It is
assumed that drops will be deSIgned and located.to act also as checks
‘where needed for turnouts from laterals, |
To meet condition (3) it is assumod that gates or othcr control
structures will be installed, , Also, that orifice measuring devices
will be instal ed so that water ean be measured to each user, Excop-
tioﬁé.to this are cases where o small tract in one pwnership may be
served from -another ownership by mitual agreement, Also, cases where
- two or mpfo small traqté may be serVed‘by rotation through one measur-

ing structure,



.-Lgyout of fhe[SVs@em

~ Present ownership waS»delineated»én the'large-scalé (1" = 300!)
topographic maps, A ientative_plan was skaetched for the farm irriga-
tionlsyétem of each tract to determine the bostidqliver& pqint_or
poinfs for that‘tract{

Tracts were grouped accordlng to location, topography and other

e e m——————— e e o e+ e e e e e e

’features to dctermlno the layout of a'main lateral or lateral system
to best serve each group, And such main laterals were located as
guided by criteria for economy of construction and operation, Thus,

tho dosign of the'entiro system was built up from each individual

farm or tract,

.

Location and Capacities of Orifice‘Tufnoutg_frém the maiﬁ canals
were determined by the lateral system as develoﬁéd Locatlons of
orifice turnouts for tracts adjacent to the main eanals were dcter—
mlned to fit dlrectly into farm dlstribution systems. The layout of"
main turnouts was appmoved by engineers of the State‘Water.Board,and
turnouts have been installed accordingly. fhe‘minimum'papacity of any
main cannl turnout is three cubic feet per second,

Lateral Wasteways were provided for at the ends of laterals, wher-

ever foasible, to provide for disﬁosal of regulatory waste water and
surface'drainaga which might be picked up by the 1a£era1. Laterals
from the highline canals were plannéd for disposél into fhe lowlinq'
canal wherover poséiblei' N

Map Description and Nomenelature

Map 1 shows land ownership as of July 5, 1949, outlined in red
and identified by numbers, On Map 2 are.shown,'outlined in contrast-

ing colors, the approximntc areas served by cach lateral system, These
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iﬁclude]thorgroups of tracts deseribed previously, -

Boﬁh maps show the lateral system with each main thrnout-and
- @ach latoral’idenfifiod‘by a number~symbol, Turnouts from mein caﬁals
. provide for measurement of~flow and are designated-as "OTO" (orifice
turnout), They are numbered coﬁSecﬁtively from No., 1 down the high
line and then frpm No. 31 down tho low line cznal, Measuring furne
outs from 1aterlals are not identified by mumbers, . |

iuteralsiére designated by fhe lotter "L" ahd the number of the

'turnéﬁt; Sub-laterals or branches of maiﬁ laterals are identified
by‘nunbérs and decimals, Combination laterals, those sorving as
,farfhdistribution Qifches and also for delivery to another tract, are

designated "CL",

DESCRIPTION OF DISTRIBUTION SYSTEM

Referring-to Map 1 and turnouts ﬁnd 1aterais dosignated as des~
cribéd above, following is a detailed description of the deliﬁery
‘system as planned, Acreages of service, as éhoﬁn, are approkimate
ostimates only as actual irfignble éreés have not.been closely deter-
nined, . |

Oﬁnerships are designated by'nuﬁber thus: "#3,,#12", otc.

Copacities are shown in cubic foot per second, "cfs";
- 0TO-No, 1, Near highline station 103: Required cepacity 3 cfs.

| Direct service to about 28 acres in ownership #3 above
‘the-iow line canal, / _
0TO-No, 2, Near highiino station 133: Requifed capacity 4 cf's,
| Area served, 93 acres,

Supplics combination lateral CI2-1.



" 0TO-No. 3,

0TO=No, 4.

i ’ 14-1

.ggg:; serves as a farm lateral, supplying 55 acres
as if'passas throughlownership #3 above the county road
and then crosses the road to serve 6 acres in ownership
#3, 29 ccres in #4 (4 acres by flume over lowline), and
3 acres in #5 (to be served from #4). : |

Length: 0.13 mile.

Requirod‘capacity: 3 efs, .

Structures: Drops totaling‘23 foet; One county road‘
Qrossihg; Two measuring turnouts (or rotation befﬁeen

operators),

‘Near highlire station 163: Required capacity, 5 cfs..

Direct service to 184 acres.in ownership #3.

Nbar-highliné station 173: Required capacitj,<5 cfs,

Area serVed, 152 acres,

Suﬁplies lateral CL4~1 which serves as farm lateral for

96 acres through #6 and 19 acrés through #3, delivers

b0 7 acres in #93and through a flume to 30 acres in #9

‘below the low line canel, This ditch runs straight down

/

the slope for about 2500 feet, then on contour location .

about 1100 fect to the south line of section 13 and then

~ about 500 fect west along thé.sectionline'to eross the

low line canal by flume,

Total length:'0;89lmile..

Strﬁcturesg 2 measuring turnouts (or rotation); One
flume 6cross low line conal; Drops totaling 34 fect; One

wasteway (may be made as part of flume).



OT0-No. 4a,

0TO-Fo. 5.
- OT0-To. 6,

OTO~No, 7.

Near highline statlon 179: Required capaclty, -3 efs,
Direet service to 9 acres in #7,
Near highline station 191: Roquired capacity, 3 cfs,
Direct service to 31 acres in #7,
Near highline statioh 204: Requifed_capacity, 4 cfs,
Direct sorvice to 142 acres in #7..
 Near highline station 210: Roquired . cﬂpacity, 5 efs. -
Area served, 117 acros.
Suppliov laterzals L7-1,0 and L7-1. 1

17-1.0 follows oeast side of hlghway 10 and south side

county road across Soction-19 and aecross the cbunty road

to sorve 51 acros in 4 #10, and 26 acres. in #7 just below

" main OTO,

Length: 0,80 nmile,
Required capacitles' Flrst 1500 feet to L7-l 1, 5
cfs; Next 2500 foot to end 3 cfs,

Structures: Three measuring turnouts; One county road

crossing; Drops totaling 30. foet,

L7~1,1 crossos h1ghway from L7-1.0,follows west 51de
of highway serving 14 acres in #7 and 8 acres in- #41, and
18 acres in ownership #11,

Length: 0,38 mile, .

Required capacitios: Across highway, 4 cfs; Next 1900

- feot: to end, 3 cfs,. :

 Structurcs: Drops totaling 16 foet, (No measuring

turnouts), (Rotation service between #7, #41 and #11);

3 turnout gdtes and ono highuay erossing,























































































































































































